Stimulatory effect of LHRH and its agonists on Leydig cell steroidogenesis in vitro.
Short-term (4 h) incubation of collagenase-dispersed Leydig cells from adult rats in the presence of an LHRH agonist caused a 2-3-fold stimulation (P less than 0.001) of testosterone production. This effect was dose-dependent and as little as 5 x 10(-11) M LHRH agonist caused significant stimulation whilst maximal effects were achieved with 10(-9) M concentrations. Stimulation of steroidogenesis by LHRH agonist was prevented by addition of an antiserum specific for the peptide, but was exaggerated in the presence of the phosphodiesterase inhibitor MIX, suggesting the involvement of cyclic AMP in the response of the Leydig cells to the agonist. Native LHRH caused a similar degree of stimulation of testosterone secretion to LHRH agonist but concentrations 1000 times greater than those of the agonist were required to achieve this, a finding consistent with the known affinities of these 2 peptides for the Leydig cell LHRH-receptor. The addition of LHRH agonist also enhanced (P less than 0.001) testosterone secretion by adult rat Leydig cells in response to hCG or dibutyryl cyclic AMP, and this effect was still evident in the presence of maximally-stimulating concentrations of these factors. LHRH agonist also stimulated testosterone secretion by Leydig cells from immature rats, but this effect differed from that in the adult in being of smaller magnitude and being restricted to effects on basal secretion or secretion elicited by low concentrations of hCG. These results show for the first time (a) that LHRH and its agonists can exert effects on Leydig cell steroidogenesis during short-term incubation, and (b) that these effects are stimulatory, which contrasts with the inhibitory effects reported after long-term (2-3 days) exposure of Leydig cells to LHRH agonists in vivo and in vitro. The availability of this simple and rapid measure of a biological action of LHRH on the Leydig cell should enable its precise mode of action to be determined, and should throw light on the physiological role of endogenously produced testicular 'LHRH'.